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Abstract 
The purpose of this study was to investigate the relationship between various childhood 
experiences and young adult visuospatial attention scores. In particular, this study investigated 
factors such as where participants grew up (rural or urban community), childhood socio-
economic status (SES) and how these factors relate to cognitive control, i.e., control of attention 
and impulsivity, in young adulthood. The sample consisted of 84 college students. There was no 
direct relationship between SES and visuospatial attention; however, there was a significant 
interaction with type of community such that young adults raised in low-SES families in rural 
communities had lower scores than those raised in low-SES families in urban communities. 
There were also findings indicating a direct and positive relationship between green space 
around participant homes and visuospatial attention, which prompts further research into the 
relationship between various types of nature exposure in childhood and both visuospatial 
attention and working memory in young adulthood.  
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The Influence of Childhood Socioeconomic Status and Community Type on Visuospatial 
Attention Scores in Young Adulthood 
Research has shown that as young as age 4, exposure to green space may have a positive 
impact on attention scores (Dadvand, et al., 2015). While this relationship has been shown for 
children related to their recent greenspace exposure, research has not yet been conducted 
regarding the influence of childhood greenspace exposure on young adult attention scores. 
Previous research has also related other elements of childhood development, such as childhood 
socio-economic status (SES), to cognitive abilities such as cognitive monitoring (Xie & Pisano, 
2019).  The current study was designed to investigate individuals’ childhood background factors 
such as where they grew up, their green space exposure and SES in relation to their cognitive 
control abilities in early adulthood. The findings of this study may fill a gap in the literature 
regarding the long-term associations between childhood experiences and cognitive control 
factors in young adulthood.  
Previous research has indicated that there are working memory deficits in children 
growing up in a low-SES household when compared to their high-SES peers (Tine, 2014). These 
findings were specifically in a child population, but it is unclear whether working memory 
deficits are also evident in young adulthood. In our study, we measured visuospatial attention 
instead of visuospatial working memory because perhaps these findings with working memory 
are related to spatial attention, which then influences spatial memory. We hypothesized that 
young adults who were raised in low-SES households will have lower visuospatial attention 
scores than those who spent their childhood in high-SES households. 
According to prior research, familial SES contributes significantly to cognitive control in 
young adults (Xie & Pisano, 2019). Socio-economic status can account for nearly 30% of 
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variance in visuospatial skills, visuospatial memory and cognitive control according to Nobel, 
McCandliss and Farah (2007). Despite these findings being in either a young adult or child 
population, respectively, we believe they will be applicable across time such that childhood SES 
may account for cognitive control in young adulthood. In a child population, specifically, 
research has shown that working memory scores differ between children in rural poverty and 
children in urban poverty such that children in urban poverty show higher scores than those in 
rural poverty (Tine, 2014). We hypothesized that working memory scores for young adults 
would relate to the environment where they spent their childhood. Specifically, that visuospatial 
attention scores will be lower for young adults raised in a low-SES rural setting as compared to 
those raised in a low-SES urban setting. Tine (2014) indicated that these variations in 
visuospatial working memory and attention may be related to differing usage of visuospatial 
working memory based on community type. If our hypothesis is supported, it will indicate that 
childhood SES and community type are related to cognitive control in young adulthood, and 
encourage further investigation into longitudinal effects of various childhood factors on 
cognitive functioning. 
We further hypothesized that individuals who grew up with no grass and trees around 
their home would have lower visuospatial attention scores than peers who grew up with a yard or 
outdoor play area that had grass and trees. This hypothesis is based on previous research that has 
shown that after spending time in nature, people show increases in cognitive functioning 
(Berman, Jonides, & Kaplan, 2008) such as in attention, working memory and other cognitive 
abilities. Research has also found that better attention in children was related to higher amounts 
of surrounding greenness near their homes (Dadvand, et al., 2017). We hypothesized that there 
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would be a direct relationship between childhood greenspace exposure and young adult 
visuospatial attention.  
Method 
Participants 
 Eighty-four college students (54 females, 27 males, 3 who did not answer), recruited 
from undergraduate psychology courses, completed this study. Participants received course 
credit for their participation. The study was approved by the institutional review board and was 
performed in accordance with the current ethical standards for conducting research with human 
participants. All participants reported normal or corrected-to-normal vision and provided 
informed consent prior to participation.  
Materials 
 All tasks were completed on a 29 x 42-inch LCD monitor with a resolution of 1024 x 768 
pixels, tilted 15 degrees up from horizontal, and used a Smarttech touchscreen overlay to record 
questionnaire responses. The keyboard used for capturing task responses was temporarily 
mounted on a wooden board using Velcro and located directly in front of the computer at the 
same height as the monitor. Each task was presented using Inquisit.  
Procedure 
 Following completion of the informed consent document, participants were seated in a 
chair a fixed 7 inches from the computer. After being seated, the participants then completed 3 
computer-based tasks. These tasks were completed in a random order to avoid any order effects.  
Once participants had completed all computer tasks, they were instructed to complete two 
questionnaires: the Barratt Impulsiveness Scale (BIS) and the Background Questionnaire. 
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Participants remained seated throughout the entire experiment. After the completion of all 5 
tasks, the participants were free to leave. 
Tasks 
Color Stroop Task. The Color Word Stroop Task used is from Millisecond’s Test Library and 
run with Inquisit. This task is comprised of the participant being presented with a word of a 
specific color and being asked to respond with the color of the text as quickly and accurately as 
possible. Each color has a different key response; D – red, F – green, J – blue, K – black. There 
are three potential congruency types within this trial. A congruent trial is when the meaning and 
color of the word are the same, an incongruent trial is when the meaning and color of the word 
are different, and a control trial is when participants are presented with a colored rectangle in 
place of a word. Each color is presented 7 times for each congruency type for a total of 84 trials 
in the task. The 84 trials are presented in a randomized order for each participant. Stimuli are 
presented onscreen until a response key is pressed and are followed by a pause. The pause 
duration is 200ms if the participant answers correctly, and 400ms (with feedback) if answered 
incorrectly. This task assesses cognitive interference.  
Cued Go/No-Go Task. During the Cued Go/No-Go task, participants are asked to either respond 
or not respond to a presented target based on its color. A “go” target is a green rectangle and the 
participant is supposed to respond by pressing the spacebar. A “no-go” target is a blue rectangle 
and participants are instructed to not respond to it. Prior to the presentation of the target, 
participants are shown either a horizontal or vertical cue rectangle that is white with a black 
outline. The orientation of this cue rectangle is somewhat indicative of the target; a vertical cue 
rectangle has a high probability (80%) of preceding a go target and a horizontal cue rectangle has 
a high probability (80%) of preceding a no-go target. Due to these high probabilities, a vertical 
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cue rectangle is considered a go cue and a horizontal cue rectangle is considered a no-go cue. 
Prior to being presented with the cue, participants are shown a fixation cross in the center of the 
screen for 800ms, followed by a blank screen for 500ms. Then, the cue is presented for one of 
five amounts of time (SOA): 100, 200, 300, 400 or 500ms, which is randomized for each cue 
presentation. The overall task is comprised of 250 trials, with 20 go cue/go target trials, 5 go 
cue/no-go target trials, 20 no-go cue/no-go target trials, and 5 no-go cue/go target trials for each 
SOA. This task assesses impulse control.  
Visual Simon Task. This task is preceded by the participant successfully completing 8 practice 
trials. If they make a mistake, they must complete additional practice trials until all 8 are 
completed without mistakes. Then, the participant completes 28 trials that are included in the 
analyses. These trials begin with a fixation cross being presented for 800ms in the center of the 
screen, followed by 250ms of blank screen. The target then appears either on the left or right side 
of the screen until the participant responds or 1000ms has passed without a response. Participants 
respond by hitting the left “shift” key when presented with a blue square, and the right “shift” 
key when presented with a red square. A congruent trial is when the square is presented on the 
same side as the correct response key, and an incongruent trial is when the square is presented on 
the opposite side of the correct response key. Half the trials are congruent, half are incongruent, 
and the trial order is randomized for each participant. This task assesses visuospatial attention as 
well as cognitive interference and conflict resolution. Higher overall accuracy on this task 
represents higher visuospatial attention abilities.  
Barratt Impulsiveness Scale (BIS-11). Once participants have completed the three computer 
tasks, they are asked to complete the BIS on the same computer. In order to encourage honest 
responses, the researcher left the room for the participant to complete the questionnaire. The BIS 
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is comprised of 30 items that describe impulsive and non-impulsive behaviors. These 30 items 
included statements such as “I spend or charge more than I earn” and “I save regularly”. 
Responses to these items ranged from 1-4 on a 4-point scale, with 1 being “Rarely/Never” and 4 
being “Almost Always/Always”. Overall scores ranged between 30 and 120, with higher scores 
representing more impulsivity compared to those with lower scores. 
Demographic Questionnaire. The final task for participants to complete is a demographic 
questionnaire consisting of 10 questions. This questionnaire includes topics such as gender and 
the type of environment the participant grew up in. 
Results 
 Gender, family home type, community type, highest education completed by a parent, 
and race of the sample is summarized in Table 1. All analyses were completed using IBM’s 
SPSS software. There were no gender, parent education, or race effects on performance for any 
of the tasks (p > 0.088), so we did not include gender in the analyses. We removed trials that 
were 2.5 standard deviations above the mean response time, and removed participants who were 
more than 2.5 standard deviations below the mean percent correct for each of the tasks. For the 
following analyses, there were a total of 83 participants for BIS, 84 participants for Color Stroop, 
79 for Cued Go/No-Go, and 84 for Visual Simon.  
  Our first hypothesis was that young adults who were raised in low-SES households 
would have lower visuospatial attention scores than those who were raised in high-SES 
households. We classified low-SES and high-SES based on the highest level of parental 
education. Participants classified as being raised in low-SES households were those with a parent 
education level of an Associates degree or less. Participants classified as being raised in a high-
SES household were those with a parental education level of a Bachelors degree or higher. To 
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test the hypothesis, we ran two between-groups ANOVAs with the recoded SES category as the 
between-groups factor and the Visual Simon task performance as the dependent variable. The 
first ANOVA used Visual Simon congruent trial accuracy as the dependent variable, and the 
second ANOVA used Visual Simon incongruent trial accuracy. The results were both non-
significant (F(80) = 0.314, p = 0.577 and F(80) = 0.215, p = 0.644).  
Our second hypothesis was that visuospatial attention scores would be lower for young 
adults raised in a low-SES rural setting as compared to those raised in a low-SES urban setting. 
Thus, we ran a 2x2 between-groups ANOVA with SES category and Community type as the 
fixed factors and the congruent and incongruent Visual Simon scores as the dependent variables. 
Community type was recoded into urban and non-urban categories, with the non-urban category 
consisting of suburban, small town and farm or acreage. There were no significant findings for 
the Visual Simon incongruent trials (F(78) = 1.118, p = 0.294). However, there was a significant 
interaction between SES category and community type with Visual Simon congruent trial 
accuracy as the dependent variable (F(78) = 4.046, p = 0.048). Since our hypothesis was that 
young adults who were raised in low-SES rural settings would have lower visuospatial attention 
scores than those raised in low-SES urban settings, we then ran a single tailed t-test comparing 
low-SES rural and low-SES urban groups. This follow-up t-test found a significant effect that 
directly supported our hypothesis (t = 2.072, p = 0.023). The t-test comparing high-SES rural and 
high-SES urban groups did not show this pattern (t = -0.910, p = 0.189).  
The final element of our hypotheses was that individuals who grew up with no yard or 
outdoor play area would have lower visuospatial attention scores than participants who grew up 
with a yard or outdoor play area that did have grass and trees. To test this hypothesis, we ran 
between-groups ANOVAs for both congruent and incongruent trial accuracy with housing type.  
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The initial ANOVA found a significant relationship between housing type and congruent 
trial accuracy (F(77) = 4.522, p = 0.002). These findings are shown in Table 2. We followed up 
this finding using Bonferroni post-hoc tests. These tests found that individuals raised in an 
apartment with an outdoor play area that included grass and trees (p = 0.015) or those raised in a 
single-family home, duplex, or townhome with a yard (p = 0.014) had significantly higher 
accuracy on Visual Simon congruent trials compared with those raised in an apartment with an 
outdoor play area that did not have grass or trees. While there were not significant findings for 
Visual Simon accuracy when comparing the farm or acreage group with those raised in an 
apartment with an outdoor play area with no grass or trees, the data did trend in the same 
direction. These findings may indicate a significant positive relationship between grass and tree 
exposure and higher visuospatial attention scores.  
There was also a significant relationship between housing type and incongruent trial 
accuracy based on the initial ANOVA, F(77) = 3.869, p = 0.006. These results are shown in 
Table 3. Therefore, we also ran Bonferroni post-hoc tests for the incongruent trial accuracy. We 
found that individuals raised in an apartment with an outdoor play area with grass and trees (p = 
0.006), an apartment with no outdoor play area (p = 0.045), a single-family home, duplex, or 
townhome with a yard (p = 0.003), or a farm or acreage (p = 0.008) all had higher incongruent 
trial accuracy than those raised in an apartment with an outdoor play area that had no grass or 
trees. This finding is in direct support of our hypothesis.  
Each of the above ANOVAs were also run for the Cued Go/No-Go, Color Stroop and 
Barratt Impulsiveness Scale (BIS) tasks. There were no significant findings for any of these 
tasks, all ps > 0.05.  
Discussion 
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 The finding from the first hypothesis was that there is not a significant overall 
relationship between socio-economic status and visuospatial attention scores for our study. These 
results are contrary to previous research, such as from Tine (2014), who found that high-SES 
individuals had better visuospatial working memory scores compared to low-SES peers. This 
difference in results may be related to our investigation of visuospatial attention as compared to 
visuospatial working memory. We had predicted that attention performance was an underlying 
mechanism that influenced working memory, but our findings indicate that may not be the case. 
Future research could directly test both visuospatial working memory and visuospatial attention, 
and then examine the relationship between SES and both working memory and attention.  
The second set of findings, however, did show the hypothesized results. We found that 
when incorporating socio-economic status and community type, young adults who were raised in 
low-SES rural communities had lower visuospatial attention scores than those raised in low-SES 
urban communities, for congruent trials only. This indicates that for congruent trials, visuospatial 
attention is higher for young adults who spent their childhood in urban as compared to non-urban 
areas. This is perhaps related to the higher number of visual stimuli present in urban areas as 
compared to non-urban areas, as proposed by Tine (2014).  
 In support of our third hypothesis, we also found that visuospatial attention scores were 
lower for those raised in apartments with an outdoor play area that had no grass or trees when 
compared with individuals raised in an apartment with an outdoor play area with grass and trees, 
an apartment with no outdoor play area, a single-family home, duplex or townhome with yard, or 
a farm or acreage. These findings indicate a direct and positive relationship between grass and 
tree exposure and higher visuospatial attention. This is supported by previous research that has 
indicated higher amounts of greenness in an individual’s residential area is related to higher 
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attention (Dadvand, et al., 2017). Despite these significant and supported findings, they should 
be cautiously interpreted due to small sample sizes for certain housing groups within this study.  
The primary limitations of this study include the small sample size and the limited 
diversity within the sample. Gender was heavily skewed female (65.9%), few of the participants 
had parents with an education level lower than high school (4.9%), the vast majority of 
participants were raised in a single family home (78%), the majority were from suburban areas 
(54.9%), and the majority were White (72%). In addition, all participants were current 
undergraduate college students, which limits the generalizability of the results. Despite these 
limitations, the study does still address a major gap in the literature. Prior research has 
investigated the interactions between socioeconomic status, green space exposure and cognitive 
performance in either childhood or in adulthood. However, this is the first study to assess 
cognitive performance in young adulthood and how community type and green space in 
childhood are related to it. 
Future research should further delve into the comparisons of visuospatial attention and 
working memory scores related to different types of nature exposure in childhood. Not only 
should background information be collected regarding childhood housing, similarly to this study, 
but also frequency and type of exposure to other natural environments. Incorporating this type of 
information may identify the importance of various types of exposure and affect neighborhood 
and community development projects in the future. An ideal study would examine these 
interactions longitudinally, so as to also measure changes in cognitive performance over time. 
Additional future research should further investigate the relationship between visuospatial 
attention and visuospatial working memory.  
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Table 1 
Gender, family home type, community type, highest education completed by parent, race 
Variable Univariate Statistics  
Gender Male 27 (32.9%) 
 Female 54 (65.9%) 
 Prefer not to answer 1 (1.2%) 
Family Home 
Type 
Apartment with outdoor play area that includes 
grass and trees 
3 (3.7%) 
 Apartment with an outdoor play area, no grass 
or trees 
2 (2.4%) 
 Apartment with no outdoor play area 4 (4.9%) 
 Farm or Acreage 9 (11.0%) 






Urban 25 (30.5%) 
 Suburban 45 (54.9%) 





Less than high school 1 (1.2%) 
Some High School 3 (3.7%) 
High School 16 (19.5%) 
Associate’s Degree (2-yr college program) 17 (20.7%) 
Bachelor’s Degree (4-yr college program) 29 (35.4%) 
Master’s or Professional Degree (MD, DDS, 
lawyer, minister) 
12 (14.6%) 
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Doctorate (Ph.D., Ed.D) 4 (4.9%) 
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Table 2 
Summary of Visual Simon Congruent Trial Accuracy for Each Housing Type 
Housing Type Mean % Correct SD N 
Apartment with outdoor play area that includes 
grass and trees 
100 0 3 
Apartment with an outdoor play area, no grass 
or trees 
82.14 15.15 2 
Apartment with no outdoor play area 88.87 9.31 4 
Single family home, duplex, or townhome with 
yard 
96.27 5.28 64 
Farm or acreage 95.50 7.81 9 
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Table 3 
Summary of Visual Simon Incongruent Trial Accuracy for Each Housing Type  
Housing Type Mean % Correct SD N 
Apartment with outdoor play area that 
includes grass and trees 
100 0 3 
Apartment with an outdoor play area, no grass 
or trees 
75.00 35.35 2 
Apartment with no outdoor play area 94.51 3.67 4 
Single family home, duplex, or townhome 
with yard 
95.86 6.34 64 
Farm or acreage 95.97 9.55 9 
  
